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PRfiiRIE DOG DISPERSES. IN WIND CRVE NflTIONfll PMK. POSSIBILITIES
FOR CONTROL
mONTE G. GflRRETT and WILLIflm L. FRRNKUN, Department of flnima! Ecology, Iowa
State University, flmes, Iowa 5OO11
ABSTRACT: A study was conducted in Wind Cave National Park, South Dakota,
to collect basic information on black-tailed prair ie dog (Cynomys ludovicianus)
dispersal and to test alternative control techniques. Dispersal occurred
during a l imited time period in late spring, involved both male and female
prair ie dogs, and resulted in relat ively short movements and poor survivor-
ship. The use of a r t i f i c i a l visual barriers to inh ib i t colony expansion was
effective but d i f f i c u l t to apply. The use of diethylst i lbestrol as a tempo-
rary a n t i f e r t i l i t y agent was shown to be an easy and effective method to
reduce prair ie dog reproduction and decrease colony expansion.
INTRODUCTION
The increase in the size and number o f b lack - ta i l ed p ra i r i e dog (Cynomys
ludovicianus) colonies in Wind Cave National Park, South Dakota, has been a
chronic problem since periodic poisoning programs were discontinued in the
mid-1960's. In 1967, there were an estimated 254 hectares of p ra i r i e dog
colonies in the park (Lovaas 1972). Aerial photographs in 1978 indicated an
excess o f 500 hectares (Dalsted et a l . 1981). This worsening condit ion is
alarming to park managers because (1) the nat ive p ra i r i e component of the
park is shr inking e\/ery year due to encroachment o f fo res t and modi f icat ion
by p ra i r i e dogs, (2) p ra i r i e dogs are believed to be competing for forage
with other grazing w i l d l i f e , e . g . , buf fa lo (Bison bison) and elk (Cervus
canadensis), and (3) the park is being accused by local landowners of being
a reservoir fo r p r a i r i e dogs in fes t ing adjacent rangeland.
Invest igat ion in to the nature of p r a i r i e dog dispersal and colony expan-
sion was conducted from 1 March to 28 October 1980, and from 20 May 1981 to
the present t ime. The primary object ives were (1) to obtain basic informa-
t ion to p ra i r i e dog d ispersa l : when movements occur, sex and age of d i s -
persing i nd i v idua ls , distance t r a v e l l e d , and re la t i ve success of dispersing
ind i v idua ls , and (2) to tes t the use o f behavioral ly based techniques to
reduce dispersal and colony expansion.
RESULTS AND DISCUSSION
DISPERSAL
Pra i r ie dog dispersal f a l l s into 2 d i s t i n c t categories, intracolony and
intercolony movements. Intracolony dispersal i s the movement o f ind iv iduals
from one area to another w i th in the same colony, usually into expansion areas
(King 1955). Intercolony dispersal pertains to movements away from the natal
colony al together (Koford 1958, Smith 1958). The former may resu l t in colony
expansion, while the l a t t e r may resu l t i n both colony expansion and the
i n i t i a t i o n of new colonies. This study was pr imar i l y concerned wi th i n t e r -
colony d ispersa l .
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Data was collected from prairie dogs sighted or captured on roadsides
away from established colonies, and from a small study colony in Wind Cave
National Park.
The Dispersal Season
Intercolony dispersal was found to be a predictable phenomenon in
1980-81, only occurring during a brief time period in late spring (Fig. 1).
Observations of prairie dogs away from colonies began in May, reached a peak
in early June, and ended by July. Dispersing prairie dogs have never been
reported in Wind Cave National Park at other times of the year (Rich Klukas,
WCNP Research Biologist, personal communication).
Sex and Age
Table 1 summarizes information obtained on dispersing prair ie dogs dur-
ing the 1980-81 dispersal seasons. A total of 34 males and 28 females were
found dispersing. Although there was no difference between the sexes in the
likelihood of dispersal (X2 = .58, P = .75), males tended to be yearlings
while females were of a l l ages (X2 = 16.9, P < .005).
Distance Travelled
During 1980-81, 16 dispersing prair ie dogs were captured, radioed!ared
(Fig. 2) , and tracked to their destination (Table 2). Destination refers to
their successful establishment within a colony or to their predation (no
individual in i t ia ted a new colony). Routes followed were those offering the
best combination of cover and ease of movement ( i . e . , ravines, drainages,
weedy roadsides). Therefore, the actual distance travelled was somewhat
greater than the straight! ine distance. Note that these distances were
measured from the point of capture; the dispersers were captured en route,
and that these figures therefore should be considered the minimum distance.
Five prair ie dogs (29%) dispersed across the Wind Cave National Park boundary
onto adjacent range!and.
How Successful
Prairie dogs immigrating into a colony without being preyed upon, without
being driven away by colony residents, and that were s t i l l al ive when their
battery-powered radiotransmitters fa i led (approximately 3 months) were con-
sidered successful dispersers. During the dispersal seasons of 1980-81, 29
prair ie dogs were radioed Tared. Only 14 of these individuals (48%) were
successful while, during the same time periods, residents of the study colony
enjoyed greater than 90% survival (Table 3) (X2 = 35.9, P < .005). Table 4
shows that disperser success did not vary according to sex (X2 = .14, P > .75)
or age (X2 = 1.04, P > .50). Three of the 5 prair ie dogs that dispersed out
of the park onto adjacent rangeland successfully became established in other
colonies.
Conclusions on Dispersal
1. Dispersal of prair ie dogs in Wind Cave National Park occurs during, and
may be associated with factors part icular to , a predictable period of
time. May and June are the months of greatest ra in fa l l and thus may
assure adequate food and cover for t rave l . Further, this time period
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FIG. 1. Number of prairie dogs sighted away from prairie dog
colonies during the weeks of the dispersal seasons in
1980-81. No prairie dogs were sighted at any other time.
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Table 1 - Sex and age of dispersing prairie dogs during 1980-81.
Included are live-captured individuals and roadkills found away from
prairie dog colonies. Age was determined by comparing relative wear
on molars with that of known-age individuals at the study colony.
AGE
TotalSex Y e a r l i n g 2 - Y e a r > 2 - y e a r
Male 31 2 1 34
Female 12 8 8 28
Sex - X2 = .58, P = .75
Age - X2 = 16.9, P <.005
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FIG. 2. Black-tailed prair ie dog with affixed telemetry
radiocollar. The radiocollars were designed
especially for this study by Cedar Creek
Bioelectronics Lab, 2660 Fawn Lake Drive N.E.,
Bethel, Minnesota.
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TABLE 2 - Distance travelled by radiocollared prairie dogs during
1980-81. Included are individuals captured on roadsides away from
colonies and immigrants who were captured at, and subsequently
dispersed away from,the study colony. Not included are individuals
lost during tracking and immigrants that remained at the study colony.
Animal Date Captured Actual Distance Straight!ine Distance
24 May 1980 2.2 km 1.9 km
6 June 1980 0.8 0.5
10 June 1980 2.6 1 .8
10 June 1980 6.7 5.5
12 June 1980 2.6 1 .7
27 May 1981 4.9 4.3
31 May 1981 6.4 4.5
31 May 1981 3.4 2.6
31 May 1981 1.0 0.9
3 June 1981 4.8 3.9
4 June 1981 3.3 2.9
7 June 1981 0.5 0.5
11 June 1981 1.5 1.3
15 June 1981 5.6 4.2
20 June 1981 0.5 0.5
23 June 1981 0.8 0.7
N = 16 X"± SD = 3.0 + 2.1 2.4 ± 1 .7
9
9
cf
cf
9
cf
cf
9
9
9
cf
9
9
cf
cf
cf
103
109
m
112
114
136
138
140
142
200
201
213
221
222
223
224
-190-
TABLE 3 - Survivorship of radiocollared dispersers compared to residents
of the study colony during the dispersal seasons of 1980-81.
Died Survived
Dispersers 15 14
Residents 18* 175
X2 = 35.9, P < .005
TABLE 4 - Difference in disperser success between sex (X = .14, P > .75)
and among different age classes (X = 1.04, P > .50) during the dispersal
seasons of 1980-81.
Male
Fema1e
Yearling
2-Year
>2-Year
Successful
7
7
9
• 4
1
Unsuccessful
8
7
9
3
3
*Because study colony residents were not radiocollared, it was not possible
to determine whether missing individuals had died or dispersed.
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corresponds with juvenile emergence and peak colony densities (King
1955, Koford 1958).
2. Both male and female prairie dogs disperse. However, the disparity of
ages between the sexes suggests that males and females may disperse for
different socioecological reasons (see Dobson 1979).
3. Our sample of tracked dispersers indicates that movements are relatively
short and that mortality of dispersing prairie dogs is high. A healthy
population of predators may be instrumental in the natural regulation of
these animals. Dispersers were more successful on private rangeland
where frequent poisoning and shooting results in more vacant burrows and
a reduced predator population.
CONTROL TECHNIQUES
The protected prair ie dog is an integral part of the prair ie ecosystem
at Wind Cave National Park. Management efforts thus far have been minimal.
Traditional methods of poisoning and shooting are not consistent with park
philosophy, and more recent approaches such as deferred grazing (see Snell
and Hlavachick 1980) would interfere with the natural behavior of the park's
wild ungulates.
This study examined 2 possible alternatives to lethal control of prair ie
dogs. The f i r s t involved the use of a r t i f i c i a l visual barriers to reduce or
change the direction of colony expansion. Past research indicates that
prair ie dogs are l imited by topographic and vegetative barriers (King 1955,
Koford 1958, Schaffner 1928, Smith 1958). The second alternative involved
the use of diethylst i lbestrol (DES) to inh ib i t pra i r ie dog reproduction.
Such a method would reduce the need for lethal control by placing management
emphasis on decreased natal i ty instead of increased mortal i ty. Preliminary
f i e ld tests with DES suggested that i t could be a useful temporary chemo-
ster i lant (Pfei f fer 1972). A similar synthetic estrogen (mestranol) has been
found to inh ib i t reproduction in other rodents (Howard and Marsh 1969, Marsh
and Howard 1969).
Visual Barriers
A r t i f i c i a l visual barriers were constructed and maintained on one side
of the study colony. These consisted of rows of burlap affixed to steel
stakes, positioned 10 m apart and perpendicular to the direction of colony
expansion. The opposite end of the colony served as the control.
During a 2-month period in 1980, measurements of animal ac t iv i ty (Fig.
3) and colony expansion (Fig. 4) were compared. The number of prair ie dogs
using the area with visual barriers decreased signi f icant ly ( t = 6.45, P <
.001), while animal ac t iv i ty increased in the control area. The animals
moved into the prair ie surrounding the study colony on the control s i te while
reduced act iv i ty in the area with visual barriers resulted in l i t t l e expan-
sion.
DES Test
Following Pfei f fer 's (1972) specif ications, a mixture of hulled oats and
DES was administered to 5 coteries (family groups) of the study colony. Five
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FIG. 3. The effect of visual barriers on animal act iv i ty during
a 2-month period (shaded area) on the study colony in
1980. The solid l ine is the experimental group; the
dotted l ine is the control group.
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FIG. 4. A comparison of the increase in surface area of the
colony during the visual barrier test (shaded area)
in 1980. The solid line is the experimental area;
the dotted line is the control area.
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control coteries received the same bai t , but without DES. Since individual
reproductive histories of the study colony females were known, i t was pos-
sible to intensively examine the a n t i f e r t i l i t y effects of DES. Treatment
during the 1981 breeding season was the f i r s t week of March. At this time
there was very l i t t l e growing vegetation available and bait acceptance was
good.
A comparison of the proportion of females producing l i t t e r s is presented
in Fig. 5. Reproduction was similar for the 2 groups in 1979 and 1980, but
females receiving DES did not reproduce in 1981 compared to good reproduction
in the control coteries. Fig. 6 compares colony surface expansion in the 2
areas during the 3-month period following the emergence of l i t t e r s . Although
the colony had been expanding at a greater rate in 1979 and 1980 in the
experimental area, expansion was signi f icant ly less in the DES-treated area
in 1981 compared to the untreated area (X^ = 7.649 P < .05). This probably
reflects the low animal density in the treated area (less than half that of
the control) due to the lack of young produced in 1981.
Conclusions on Control Techniques
1. The use of visual barriers to inh ib i t colony expansion may be useful in
specific situations (e .g . , expansion of colonies across park boundaries).
However, construction and maintenance of the barriers was very time
consuming. Perhaps a material other than that used in this study would
be more e f f ic ient for the use of visual barriers on a larger scale.
2. The use of DES as a temporary a n t i f e r t i l i t y agent may be a good technique
to maintain low animal density and inh ib i t colony expansion. I t is
easily applied, well accepted by prair ie dogs, and effect ive. Because
prair ie dog reproduction occurs only once a year, management efforts
would be minimal and would not interfere with other w i ld l i f e species.
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